in P, are due either to specific environmental experiences of individuals, or to unreliability of measurements. What are their relative contributions to the environmental variation ? Fortunately, our psychological model for P is such that we can assess the expected sampling error quite easily.
We find that about 750% of the environmental variation in P is due to sampling error, the remaining 25% being due to 'real' environmental influences specific to individuals in the same family.
This amounts to saying that about II % of the total variation in psychoticism as we have measured it is due to environmental factors over and above the 'noise' level of genetical'variation and sampling error. The place to look for these differences seems to be within the family, rather than between families, since they are specific to individuals rather than shared by families.
One question remains. Can we say anything about the covariation of genetical and environmental effects? The answer is 'not much'. Since there appears to be little shared environmental effect we might tentatively conclude that any genotype-environmental covariation arising because of maternal and paternal effects must be relatively small. Since the basic model fits the data on twins reared together we can be a little more confident that there is no genetic-environmental effect on siblings for the PQ, but there is an interesting caveat relating to the P scale of the earlier PEN. Here we found, for males only, a failure of the sample model of a kind which could be due to a competition effect between twins ih the same family based on their respective genotypes. The data fitted remarkably well with what we would expect if the phenotype of one twin were exerting an environmental effect on the phenotype of the other in the pair, such that individuals predisposed towards psychoticism tended to make their co-twin more normal and vice versa. This finding, related as it is to one sex in one study, should not be taken too seriously but it does illustrate how a precise quantitative theory of individual differences can illuminate our understanding of behavioural variation and provide a stimulus to further enquiry. The Development of Children with Sex Chromosome Abnormalities The Edinburgh Newborn Chromosome Survey was set up in 1967 for the purpose of defiiiing the incidence and natural history of the various types of chromosomal abnormality, and in particular the XYY syndrome, following the finding by Jacobs et al. (1965) that 3 % of the patients in Carstairs Maximum Security Hospital had the karyotype 47, XYY. Between 1967 and 1972, 11 680 newborn infants (7849 males and 3831 females) were karyotyped and 78 were found to have a chromosome abnormality, giving an incidence of 6.67 per 1000. Of the sex chromosome abnormalities in males there were 12 with an additional Y chromosome (including 2 mosaics), an incidence of 1.58 per 1000, and 11 with an additional X chromosome (including 2 mosaics), giving an incidence of 1.45 per 1000, while in the females there was only one major group 47, XXX, of which there were 5 cases, an incidence of 1.41 per 1000.
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Since then a further 5256 babies have been screened by buccal smear examination for X chromatin, and for Y body abnormalities using the quinacrine fluorescence technique, and 8 further cases have been detected, giving a total of 36 children who are the subjects of this preliminary report on their growth and development.
The children were seen three-monthly during the first year and six-monthly thereafter, together with a group of controls who experienced the same screening procedures. They were examined by a pxdiatrician, and at intervals by a clinical psychologist who had no knowledge of the child's karyotype. Growth studies were carried out under the guidance of Professor J M Tanner of the Institute of Child Health, London, using the Harpenden measuring equipment. 47, XYY There were 14 cases with an age range of 0.7 to 7.0 years. None had any major congenital malformation, but one child showed moderate hyperextensibility of the joints. The mean birth weight and length of those who were singletons and of 38 to 42 weeks gestation did not differ significantly from that of the controls. Thus, in the group 47, XYY, mean birth weight was 3.39 kg, while that of the controls was 3.42 kg; and mean birth length of the group was 51.6 cm, and that of the controls was 51.7 cm. As they grew their stature showed a bimodal distribution with one group at or just above the 50th percentile and a smaller group at the 90th-97th percentile, the increased Weight was generally proportional to height. Bi-iliac and bi-acromial diameters (Fig 1) form an interesting comparison with the next group 47, XXY (Fig 2) . Sexual development was normal and intelligence quotients ranged from 78 to 130 with a mean of 99.5. Three children were members of dizygous twin pairs and in each case their IQ was slightly lower than their twin's, although the difference was not significant.
As regards their general health, 3 children had had fractures, 3 had asthma and eczema, and 3 had had serious infections (meningitis, pneumonia, and septicxemia with urinary tract infection). Four children showed a delayed speech development, mainly developmental dysarthria.
Behaviour problems had been present at times in 4 children, the four who were at or above the 90th percentile for height. These had become apparent around the age of 2j years and were similar in character in all 4 children. They were basically timid children, not aggressive except on occasional outbursts, with exaggerated responses to stimuli which they and their mothers found extremely difficult to control. Discipline problems were common and were exaggerated in the company of other children and adults, the child functioning best in one-to-one relationships. One child was referred to a child psychiatrist and an electroencephalogram showed an abnormal focus in the right anterior temporo-occipital region of the brain. The child was treated with carbamazepine, with some improvement.
In summary it is apparent that while this group of 14 children represent too small a number from which to make any generalizations, they did require an unusual amount of medical care for a wide variety of problems, but only 4 of the 14 presented the popular picture of increased height associated with behavioural problems.
47, XXY
In this group 13 children were followed up, their ages ranging from 0.25 to 7.5 years. Three children had congenital malformations, one with moderately severe funnel chest deformity together with flat feet, a second with a right inguinal hernia, and the third with a squint which required surgery. Eleven children had normal genitalia at birth, one had incomplete descent of the right testis, and one child had a very small penis. Height percentiles showed a wider scatter than in the previous group with 4 below the 50th percentile, 5 at the 50th percentile, and 3 children at or above the 90th percentile. There was a wide range of body physique but comparison of percentiles for biiliac and bi-acromial diameters with height ( Fig 2) shows that the children were generally of slender build.
With increasing age their sexual development became more abnormal. Of the 8 children over the age of one year only 2 had testes of normal size for their age, and one of these was a mosaic (10% 46, XY/90(% 47, XXY). The second child had testes of normal size but of an unusually firm consistency. In 5 children the penis was smaller than normal.
Intelligence quotients ranged from 78 to 134 with a mean of 99.2, and behaviour was essentially normal apart from the child with the IQ of 78, who showed moderate over-activity. One child demonstrated delayed speech development, and one child had had pneumonia associated with a febrile convulsion. Forest et al. (1973) reported a burst of testicular activity in early infancy in the normal child, so we feel it was important to investigate this aspect in view of the recognized sexual inadequacy of adults with Klinefelter's syndrome, and the possibility that this burst of activity may be important in male programming of the neonatal brain. The 5 infants born since this report appeared had monthly plasma testosterone estimations, done by radioimmunoassay (Dr Charles Corker) using 1 ml of blood. The results are shown in Fig 3, and demonstrate that the testis of the 47, XXY infant is capable of producing levels of testosterone in the peripheral circulation comparable to those of the 46, XY male; but more detailed studies are required before one can be certain that the response is quantitatively as good, the difficulty at this stage lying in the comparison of a longitudinal assessment of the 47, XXY infant, with cross-sectional estimations in the 46, XY child.
The major abnormality in this group of children was in sexual development and as a result of assessment since birth, has been shown to occur at an earlier age than hitherto described. 47, XXX There were 9 girls in this group ranging in age from 0.5 years to 7.0 years. These children were more abnormal at birth, 2 having major congenital malformations, one a patent ductus arteriosus which was ligated at the age of ten months, and one with dislocation of the right hip. Two had bilateral clinodactyly. At birth they were smaller in weight and length than expected from the period of gestation. Thus the mean birth weight of the 47, XXX group was 2.75 kg, and the mean birth length 48.1 cm, as opposed to the mean birth weight of the controls, 3.30 kg, and their mean birth length, 50.6 cm. The behaviour of the group in the neonatal period was more immature, and one child had respiratory distress, one convulsions associated with hypocalcemia, while a third showed marked hypotonia. abnormalities Their postnatal growth rate was normal, but 5 girls did not recover from the intrauterine growth retardation and at the last assessment were at or below the 10th percentile for height; 3 were at the 50th percentile, and only one child at the 75th percentile. Their intelligence quotients ranged from 69 to 90 with a mean of 80, so that the major effect of an additional X chromosome appears to be on intelligence.
Finally, the maternal age and social class data of this group are of interest. The mean maternal age of the control population was 26.03 years, of the 47, XYYs 24.3 years; for the 47, XXY group it was a mean age of 26.4 years and the 47, XXXs were the only group with an elevated maternal age at 28.6 years.
The social class grouping using the Registrar General's classification based on father's occupation is given in Fig 4, and shows a significantly reduced number of XYYs and XXYs in Social Classes 4 and 5 compared with 1, 2 and 3, in contrast with the usual pattern in congenital malformations. We have yet to find an explanation for this.
We plan to study the development of this interesting group of children until they reach maturity, and we are also continuing to enlarge the groups with the hope that we will at some later stage be able to describe the full spectrum present in these conditions.
